Associations between plasma lipid parameters and APOC3 and APOA4 genotypes in a healthy population are independent of dietary cholesterol intake.
To determine whether APOC3 and APOA4 genotypes influence plasma cholesterol fluctuations following a high cholesterol diet, a healthy population of 40 men and 51 women were studied. The crossover intervention randomly assigned participants to an EGG (640 mg/d cholesterol) or placebo (0 mg/d cholesterol) diet for 30 days, with a 3-week washout between periods. Allele-specific oligonucleotide hybridization was utilized to determine the presence or absence of APOC3 and APOA4 polymorphisms. Differences in plasma cholesterol between hyper- and hypo-responders were not influenced by genotype. However, an interaction (P < 0.0001) did exist between APOA4 allele, diet and gender with regard to triglycerides (TG). While female carriers of the APOA4(347) S allele had lower TG concentrations than those with the common T/T allele, males with the S allele had higher concentrations. The APOC3 SstI polymorphism analysis revealed that heterozygous carriers of the S2 allele had higher (P < 0.05) plasma apo C-III and TG concentrations, regardless of gender or dietary period. In addition, carriers of the S2 allele had smaller LDL peak particle diameter than those having the common APOC3 genotype. The presence of individual alleles in this population was associated with differences in plasma lipids and LDL size. However, these relationships were independent of dietary cholesterol.